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Objectives of section 8

® Use right-angle trigonometry to determine programming
coordinates from part drawings
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Basic Trigonometry
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Basic Trigonometry
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FIGURE 1 Basic Trigonometry
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Basic Trigonometry
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Basic Trigonometry

® Dimension X equals 3.000 —1.191, or 1.809
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FIGURE 2 Basic Trigonometry
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Using Trigonometry for Cutter Offsets

AX—pl |e 1. The total number of degrees in a
circle is 360

2. The sum of the angles in a triangle
is 180 degrees

The complement of an angle is 90
s minus the angle
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FIGURE 3 Trigonometry for Cutter
Offsets
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Using Trigonometry for Cutter Offsets

Solving triangle Y for AY:

AY
— = TANZ25

0.250

AY =TAN25 (0.250)

AY =0.11658 or 0.117

[
I., Solving triangle X for AX:
AX
— = TANZ20
0.250

AX =TANZ20 (0.250)

FIGURE 4 Trigonometry for Cutter AX =0.09099 or 0.091
Offsets - Il
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Using Trigonometry for Cutter Offsets

KNOWN
VARIABLES

SOLUTION FORMULAS

SIDE a, ANGLE B
SIDE a, ANGLE C

SIDE b, ANGLE B

SIDE b, ANGLE C

SIDE c, ANGLE B

SIDE ¢, ANGLE C

SIDES a AND b

+—— SIDECc —*‘

SIDES a AND ¢

SIDES b AND ¢

b=axSINB

axCOSC

P
SIN B

b=

a=

b

4= Tosc

=
~ COS B

~ SINC

Ya? - b?
A
Va? - ¢?

Vb? + ¢?

c=axCOSB
c=axSINC
c=bxCOTB

c=bxTANC
b=cxTANB
b=cxCOTC

SINB= 2
a
SINC= £
a

TANB = £
C

B = 90°

C =90°

B = 90°

C =90°

FIGURE 5 Solutions of right triangles
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Using Trigonometry for Cutter Offsets

ONE SIDE AND TWO ANGLES KNOWN:
GIVEN: SIDE a, OPPOSITE ANGLE A, AND OTHER ANGLE B

ax SIN B axSINC
C = 180° - (A + B) b= S S AR
TWO SIDES AND THE ANGLE BETWEEN THEM KNOWN:
GIVEN: SIDES a, b, AND ANGLE C
IN
TAN A = axSINC B = 180° - (A + C) =ax3 C
b - (a x COS C) SIN A
¢ = Ya? + b? — (2ab x COS C)
TWO SIDES AND ANGLE OPPOSITE ONE SIDE KNOWN:
GIVEN: SIDE a, OPPOSITE ANGLE A, AND SIDE B
b x SIN A : axSINC
BN B N C = 180° - (A + B) -~

‘4—— SIDEa ——

ALL THREE SIDES KNOWN:
b? + ¢t - a?
2bc

b x SIN A
a

COS A= SINB = C =180° - (A + B)

FIGURE 6 Solutions of oblique-angled triangles
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Summary

Right — angle trigonometry is the mathematical science of solving right
triangles

The sine of an angle equals the side opposite the angle divided by the
hypotenuse of the triangle

The cosine of an angle equals the side adjacent to the angle divided by the
hypotenuse of the triangle

The tangent of an angle equals the side opposite the angle divided by the
side adjacent to the angle

The use of trigonometry is necessary for determining cutter offsets for linear
and circular interpolation and for determining other part information from a
blueprint
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Vocabulary Introduced in this section

Cosine
Cutter offsets
Sine

Tangent
Trigonometry
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End of Section
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License Note

This material is provided under the license terms of Creative Commons
Attribution-NonCommercial-NoDerivatives (CC BY-NC-ND 4.0) [1] or newer,
International Version. Works of Third Parties (photographs, diagrams etc) are
excluded from this license and are referenced in the respective “Third Parties’
works Note”

[1] https://creativecommons.org/licenses/by-nc-nd/4.0/

As NonComercial is denoted the use that:;

does not involve directed or indirect financial profit for the use of this content, for
the distributor and the licensee

does not involve any financial transaction as a prerequisite of the using or
accessing this content

does not offer to the distributor and licensee indirect financial profit (e.g. ads) from
websites

The owner can provide the licensee a separate license for commercial use upon
request.
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